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(54) INTERNAL COMBUSTION ENGINE EXHAUST GAS RECIRCULATION SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To aim at the avoidance of 
thermal deformation in a manifold, the equal distribution of 
EGR gas, and a reduction in weight and cost by no use of an 
EGR pipe, etc., in a internal combustion engine exhaust gas 
recirculation system with a resin inlet manifold. 
SOLUTION: A resin inlet manifold 3 is connected to a 
cylinder head 2 via a metal space 5 and a gasket 6, and this 
head is formed with an EGR gas suction passage 9 and 
three EGR gas discharge passages 10-1, 10-2 and 10-3. 
One end of this gas suction passage is opened to an 
exhaust port 12-3, and the other end is opened to an 
aggregate chamber formed in a connected surface 2a with 
the inlet manifold of the head, and an EGR valve 11 is 
installed in the midway. The gasket is formed with a gas 
common communicating port and a gas branch 
communicating port, and in the spacer, an EGR gas branch 
passage communicating to the gas common communicating 
port and the EGR gas branch communicating port and equal 
in length is groovedly formed on the connecting surface with 

the gasket. Gas sucked from an exhaust port is discharged to suction ports 20-1, 20-2 and 20-3 
by through these passages, aggregate chambers and openings. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] In the exhaust air reflux equipment of the internal combustion engine which flows back in 
an inhalation-of^air system in some exhaust gas The inlet manifold made of a resin is connected to 
the cylinder head through a metal spacer and a metal gasket, to the aforementioned cylinder head A 
series of EGR-gas inhalation paths and the EGR-gas regurgitation path of the number according to 
the number of cylinders are formed, the aforementioned EGR-gas inhalation path The end carries 
out opening to an exhaust air port, and the other end carries out opening to the set room formed in 
the connection side with the aforementioned inlet manifold of the aforementioned cylinder head. It is 
made for the middle to go via the EGR valve attached in the aforementioned cylinder head, to the 
aforementioned gasket One EGR-gas common free passage mouth and the EGR-gas branching free 
passage mouth of the number according to the number of cylinders are formed, to the 
aforementioned spacer Are open for free passage at a plane of composition with the aforementioned 
gasket to the aforementioned EGR-gas common free passage mouth and the aforementioned EGR- 
gas branching free passage mouth. The EGR-gas branching path of equal length of the number 
according to the number of cylinders is formed in the shape of a slot. The EGR gas inhaled from the 
aforementioned exhaust air port The aforementioned EGR-gas inhalation path. The aforementioned 
set room, the aforementioned EGR-gas common free passage mouth, the aforementioned EGR-gas 
branching path, Exhaust air reflux equipment of the internal combustion engine characterized by 
going into the aforementioned EGR-gas regurgitation path, pointing to this EGR-gas regurgitation 
path in the flow direction of inhalation air, flowing through the aforementioned EGR-gas branching 
free passage mouth, and making it breathed out from the delivery in an inhalation port. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the exhaust air reflux 
equipment of the internal combustion engine which planned the equipartition of evasion of heat 
deformation of an inlet manifold, and the EGR gas to each cylinder etc. in the exhaust air reflux 
equipment of the internal combustion engine which has an inlet manifold made of a resin especially. 
[0002] 

[Description of the Prior Art] Generally, in the exhaust air reflux equipment of an internal 
combustion engine, the EGR gas flowing back is taken out from the exhaust air port or exhaust 
manifold of the cylinder head, passes along an EGR valve, and has structure breathed out by the 
surge tank or inhalation-of-air path of an inlet manifold of a throttle-valve lower stream of a river. 
[0003] In the exhaust air reflux equipment of such structure, when an inlet manifold is formed of 
resin material, in order to prevent the heat deformation by hot EGR gas, attaching a heat insulator 
to an inlet manifold, making it thermolysis structure, or incorporating a cooling system is performed 
(references, such as JP,4-572Q,Y, JP,6-1 01 587,A, and JP,5-40294,Y). 
[0004] 

[Problem(s) to be Solved by the Invention] however, in the aforementioned Prior art, if it is difficult 
to avoid the heat deformation and heat deterioration, it tends to avoid these and tends to take in a 
special member and special structure, and a system utterly in order to carry out the regurgitation of 
the hot EGR gas to a direct inlet manifold, the problem which is the weight rise and cost rise by 
addition of an adjunct article will arise, and it will lead to the increase in a maintenance item 
[0005] Furthermore, when EGR gas was breathed out by the surge tank of an inlet manifold, the 
problem that the water of condensation of the steam in EGR gas piled up and accumulated there 
had arisen. 

[0006] This invention solves the above troubles, avoids the heat deformation by the EGR gas of the 
inlet manifold made of a resin, and heat deterioration, loses stay of the EGR-gas water of 
condensation in inhalation-of-air paths, such as a surge tank, and makes it a technical problem to 
offer the exhaust air reflux equipment of the internal combustion engine of the simple structure 
where the equipartition to each cylinder of EGR gas can be planned, moreover. 
[0007] 

[A The means for solving a technical problem and an effect] Invention which this invention required 
for the exhaust air reflux equipment of the internal combustion engine which solved the above 
technical problems, and was indicated by the claim 1 In the exhaust air reflux equipment of the 
internal combustion engine which flows back in an inhalation-of-air system in some exhaust gas The 
inlet manifold made of a resin is connected to the cylinder head through a metal spacer and a metal 
gasket, to the aforementioned cylinder head A series of EGR-gas inhalation paths and the EGR-gas 
regurgitation path of the number according to the number of cylinders are formed, the 
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aforementioned EGR-gas inhalation path The end carries out opening to an exhaust air port, and the 
other end carries out opening to the set room formed in the connection side with the 
aforementioned inlet manifold of the aforementioned cylinder head. It is made for the middle to go 
via the EGR valve attached in the aforementioned cylinder head, to the aforementioned gasket One 
EGR-gas common free passage mouth and the EGR-gas branching free passage mouth of the 
number according to the number of cylinders are formed, to the aforementioned spacer Are open for 
free passage at a plane of composition with the aforementioned gasket to the aforementioned EGR- 
gas common free passage mouth and the aforementioned EGR-gas branching free passage mouth. 
The EGR-gas branching path of equal length of the number according to the number of cylinders is 
formed in the shape of a slot. The EGR gas inhaled from the aforementioned exhaust air port The 
aforementioned EGR-gas inhalation path, The aforementioned set room, the aforementioned EGR- 
gas common free passage mouth, the aforementioned EGR-gas branching path, It is exhaust air 
reflux equipment of the internal combustion engine characterized by going into the aforementioned 
EGR-gas regurgitation path, pointing to this EGR-gas regurgitation path in the flow direction of 
inhalation air, flowing through the aforementioned EGR-gas branching free passage mouth, and 
making it breathed out from the delivery in an inhalation port. 

[0008] Since invention indicated by the claim 1 is constituted as mentioned above, in the exhaust air 
reflux equipment of the internal combustion engine which has an inlet manifold made of a resin, the 
EGR gas inhaled from the exhaust air port The EGR-gas inhalation path of the cylinder head, this 
set room, the EGR-gas common free passage mouth of a metal gasket, Through the EGR-gas 
branching free passage mouth of the EGR-gas branching path of the shape of a slot of a metal 
spacer, and this gasket, it goes into the EGR-gas **** path of the cylinder head, and it points to 
this EGR-gas **** path in the flow direction of inhalation air, flows, and is breathed out by the 
inhalation port from the delivery. 

[0009] Consequently, since EGR gas is led to an inhalation port by the intervention of a metal 
spacer and a metal gasket, without being breathed out by the direct inlet manifold, it can avoid heat 
deformation of the inlet manifold made of a resin, and heat deterioration, cannot produce the 
problem that the water of condensation of the steam in EGR gas piles up and accumulates in 
inhalation-of-air paths, such as a surge tank,, either, but can make EGR gas flow back to a 
combustion chamber promptly by it. 

[0010] Moreover, a EGR-gas path can be easily formed in the cylinder head and a spacer, without 
minding no joint meanses, such as a pipe. And a part for each joint between the cylinder head, a 
gasket, a spacer, and an inlet manifold can be used skillfully, and a EGR-gas path can be formed. By 
these, weight down, cost cut, and ** space-ization can be attained. 

[001 1] Furthermore, since the path in front of **** to the inhalation port of EGR gas (EGR-gas 
**** path) is formed in the cylinder head, a negative pressure generation source can be adjoined, 
big negative pressure can be obtained, and EGR gas can be made to flow back to a combustion 
chamber efficiently. Moreover, since EGR gas points to a EGR-gas **** path in the flow direction of 
inhalation air and flows, smooth **** to the inhalation port of EGR gas becomes possible. 
[0012] Moreover, although the EGR-gas branching path of a spacer is flowed after EGR gas passes 
along the EGR-gas common free passage mouth of a gasket, since this EGR-gas branching path is 
made into equal length, the equipartition to each cylinder of EGR gas becomes possible. 
[0013] 

[Embodiments of the Invention] 1 operation form of invention hereafter indicated by the claim 1 of 
this application illustrated by drawing 1 or drawing 8 is explained. The partial elevation of the internal 
combustion engine with which exhaust air reflux equipment [ in / this operation form / in drawing 1 ] 
is applied, and drawin g 2 The outline plan which the important section enlarged view of drawing 1 
and drawing 3 removed the cylinder cylinder-head cover of the internal combustion engine of 
drawin g 1 , and was seen, and drawing 4 The side elevation of the cylinder head which looked at the 
connection side by the side of the inlet manifold of the cylinder head of the internal combustion 
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engine of drawing 1 at the front, and drawing 5 The rear-face view of the spacer of drawin g 6 and 
drawing 8 of the front view of the spacer which looked at the front view of the gasket seen from [ of 
drawing 3 ] A and drawing 6 from [ of drawing 3 ] A, and drawing 7 are drawing 6 and the VIII— VIII 
line view expanded sectional view of drawing 7 . 

[0014] In drawing 1 or drawing 3 , the internal combustion engine 1 with which the exhaust air reflux 
equipment in this operation form is applied The spacer 5 of metal [ flange / common / of the inlet 
manifold 3 made of a resin which has the inhalation-of-air path 3-1 which is an in-series 3 cylinder 
internal combustion engine, and branched to three, 3-2, and 3-3 / 4 ], It is connection side 2a of the 
cylinder head 2 by the conclusion means which is not illustrated through the gasket 6 of a metal 
comparatively thin tabular. Conclusion connection is made. The illustration abbreviation is carried 
out although the seal of between a flange 4 and a spacer 5 is carried out in the variant cross- 
section ring made from rubber in fact. 

[0015] The common flange 4 and opposite side of an inlet manifold 3 are used as a surge tank 7, and 
this surge tank 7 is further connected to the throttle body which is not illustrated. This throttle 
body is anchoring side 8a of the flange 8 for throttle body anchoring by the side of a surge tank 7. It 
is attached. 

[0016] Hereafter, the composition of the exhaust air reflux path of exhaust air reflux equipment is 
explained. First, a series of EGR-gas inhalation paths 9, three EGR-gas **** paths 10-1 according 
to the number of cylinders, 10-2, and 10-3 are formed in the container wall of the cylinder head 2, 
respectively so that it may be illustrated by drawing 3 . 

[0017] the EGR valve 11 (a fictitious outline shows to drawing 3 ) with which the EGR-gas inhalation 
path 9 is attached in the cylinder head 2 — circulation-space 9a of an upstream Circulation-space 
9b of a downstream from — it becomes and is constituted by connecting these to a series The EGR 
valve 1 1 is connection side 2a with the inlet manifold 3 of the cylinder head 2. It is attached with a 
bolt on the same field, and the amount of EGR gas which flows the EGR-gas inhalation path 9 is 
controlled according to engine operational status. 

[0018] Upstream circulation-space 9a of the EGR-gas inhalation path 9 For a end face, opening is 
carried out to one of two branching exhaust air ports which constitute the cylinder [ 3rd ] exhaust 
air port 1 2-3, this opening is led, and exhaust gas (EGR gas) is this upstream circulation-space 9a. It 
is incorporated. In addition, 12-1 and 12-2 are exhaust air ports (the 1st cylinder and the 2nd 
cylinder), respectively. 

[0019] Downstream circulation-space 9b of the EGR-gas inhalation path 9 A part for a connection 
with the EGR valve 1 1 is broken right-angled, and it is connection side 2a of the cylinder head 2. 
Running in parallel, the end is this connection side 2a. Opening is carried out to the set room 13 
(refer to drawin g 4 ) by which cave-in formation was carried out long and slender. 
[0020] Next, the free passage mouth 14-1, 14-2, and 14-3, three individuals a long and slender plate 
the 1st gaseous mixture in nothing, its right and left, and the center so that a gasket 6 may be 
illustrated by drawing 5 the center — punching formation of one EGR-gas common free passage 
mouth 15, the EGR-gas branching free passage mouth 16-1 of three minor diameters, 16-2, and 16- 
3 is carried out under the free passage mouth 14-2 the 1st gaseous mixture, respectively the EGR- 
gas branching free passage mouth 16-1 of three minor diameters, 16-2, and 16-3 — three pieces — 
the left of the free passage mouth 14-1, 14-2, and 14-3 or the method of the right is adjoined the 
1 st gaseous mixture, and it is formed, respectively 

[0021] The 1st gaseous mixture, although not illustrated in detail between the free passage mouth 
14-1, 14-2, 14-3, and the EGR-gas free passage mouth (the EGR-gas common free passage mouth 
15, the EGR-gas branching free passage mouth 16-1, 16-2, 16-3), the bead 17 is set up, and 
thereby, the seal is carried out so that a different gas which flows through these free passage 
mouths may not be mixed. 

[0022] The EGR-gas common free passage mouth 15 is connection side 2a of nothing and the 
cylinder head 2 about a front view ******Hike configuration so that it may be illustrated by drawing 
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5 . The formed set room 13 is attended and the EGR gas introduced in this set room 13 is led to the 
EGR-gas branching path 19-1 of the consecutive spacer 5, 19-2, and 19-3 (after-mentioned). 
[0023] Next, the profile configuration is made to be the same as that of a gasket 6 and abbreviation 
so that a spacer 5 may be illustrated by drawing 6 and drawing 7 . Penetration formation of the free 
passage mouth 18-1, 18-2, and 18-3 is carried out the 2nd gaseous mixture, the right and left and 
center — three pieces — to a plane of composition with the gasket 6 these 2nd three gaseous 
mixture — between the free passage mouth 18-1, 18-2, and 18-3 — sewing — three — having 
curved etc. is by carrying out and the EGR-gas branching path 19-1 of length, 19-2, and 19-3 are 
formed in the shape of a slot (refer to drawing 8 ) The cross section of the slot of each EGR-gas 
branching path 19-1, 19-2, and 19-3 is made equal. 

[0024] these three EGR-gas branching paths 19-1, 19-2, and 19-3 — those end face sections — 
setting — front view pot lid ****** of the EGR-gas common free passage mouth 15 of a gasket 6, 
and abbreviation — it gathers in the same configuration and the EGR gas in the set room 1 3 is 
received through this EGR-gas common free passage mouth 15, respectively 

[0025] Capacity of the set room 13 is made large to sufficient grade to absorb pulsation of the EGR 
gas brought together there, and the cross section is made larger than total of the path cross 
section of three EGR-gas branching paths 19-1, 19-2, and 19-3. Although the configuration of the 
EGR-gas common free passage mouth 1 5 meets the configuration of the end face set section of 
three EGR-gas branching paths 19-1, 19-2, and 19-3, it is formed in the size which is not protruded 
from the configuration of this end face set section. 

[0026] These three EGR-gas branching paths 19-1, 19-2, and 19-3 Moreover, in those ends, three 
EGR-gas branching free passage mouths 16-1 of a gasket 6, 16-2, and 16-3 are open for free 
passage, respectively. The EGR gas received from the set room 13 is sent into three EGR-gas **** 
paths 10-1 of the cylinder head 2, 10-2, and 10-3 through these three EGR-gas branching free 
passage mouths 1 6-1 , 1 6-2, and 1 6-3, respectively. 

[0027] Three EGR-gas **** paths 10-1, 10-2, and 10-3 Opening is carried out to each inhalation 
port 20-1 of three cylinders, 20-2, and 20-3, respectively. The EGR gas sent in from three EGR-gas 
branching paths 19-1, 19-2, and 19-3 is breathed out, respectively to these inhalation ports 20-1, 
20-2, and 20-3, and is further led to the combustion chamber (not shown) of each cylinder from 
there. 

[0028] Here, as an acute angle is made to each inhalation port 20-1 of three cylinders, 20-2, and 
20-3, respectively and three EGR-gas **** paths 10-1, 10-2, and 10-3 nestle up to them, they are 
formed in the cylinder head 2 so that it may be illustrated by drawing 3 . For this reason, EGR gas 
points to the inside of the EGR-gas **** path 10-1, 10-2, and 10-3 in the flow direction of 
inhalation air, and comes to flow, and smooth **** of each inhalation port 20-1 of EGR gas, 20-2, 
and 20-3 is possible for it. 

[0029] The exhaust air reflux path of the exhaust air reflux equipment in this operation form a 
passage clear from the above explanation The EGR-gas inhalation path 9 formed in the cylinder 
head 2, This set room 13, the EGR-gas common free passage mouth 15 formed in the gasket 6, 
three EGR-gas branching paths 19-1 formed in the spacer 5, 19-2, 19-3, three EGR-gas branching 
free passage mouths 16-1 formed in the gasket 6, 16-2, 16-3, It is constituted by making free 
passage connection of three EGR-gas **** paths 10-1 formed in three EGR-gas **** paths 10-1 
formed in the cylinder head 2, 10-2, 10-3, and the cylinder head 2, 10-2, and 10-3 at this order. 
[0030] Therefore, the EGR gas inhaled from one branching exhaust air port in the cylinder [ 3rd ] 
exhaust air port 12-3 flows through these paths and openings, is breathed out by each inhalation 
port 20-1, 20-2, and 20-3, is further led to the combustion chamber of each cylinder from there, 
and flows back there. 

[0031] Since this operation gestalt is constituted as mentioned above, it can do the following effects 
so. The EGR gas inhaled from the exhaust air port 12-3 flows each EGR-gas path formed in the 
cylinder head 2 and the spacer 5 as mentioned above, passes along each opening formed in the 
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gasket 6, is breathed out by each inhalation port 20-1, 20-2, and 20-3, is further led to the 
combustion chamber of each cylinder from there, and flows back there. 
[0032] Consequently, since EGR gas is led to each inhalation port 20-1, 20-2, and 20-3 by 
mediation of a spacer 5 and a gasket 6, without being breathed out by the direct inlet manifold 3, it 
can avoid heat deformation of an inlet manifold 3 and heat deterioration. Moreover, since the water 
of condensation of the steam in EGR gas does not pile up and accumulate in inhalation-of-air paths, 
such as a surge tank 7, EGR gas can be made to flow back to a combustion chamber promptly. 
[0033] Moreover, a spacer 5 and a gasket 6 do not make it produce trouble in any way to send 
inhalation of air and EGR gas into a combustion chamber, without these very thing receiving heat 
deformation and heat deterioration by EGR gas, since it is metal. 

[0034] Moreover, this can be easily formed in the cylinder head 2 and a spacer 5, without minding 
the reflux path of EGR gas no joint meanses, such as a pipe. And a part for each joint between the 
cylinder head 2, a gasket 6, a spacer 5, and an inlet manifold 3 can be used skillfully, and a EGR-gas 
path can be formed. By these, weight down, cost cut, and ** space-ization can be attained. 
[0035] Furthermore, since the path in front of the regurgitation of each inhalation port port 20-1 of 
EGR gas, 20-2, and 20-3 (the EGR-gas regurgitation path 10-1, 10-2, 10-3) is formed in the 
cylinder head 2, a negative pressure generation source can be adjoined, big negative pressure can 
be obtained, and EGR gas can be made to flow back to a combustion chamber efficiently. 
[0036] Moreover, since the EGR-gas regurgitation path 10-1, 10-2, and 10-3 are formed in the 
cylinder head 2 as they make an acute angle to each inhalation port 20-1, 20-2, and 20-3, 
respectively and nestle up to them, EGR gas will point to the inside of these inhalation ports in the 
flow direction of the flowing inhalation air, it will flow, and the smooth regurgitation to these 
inhalation ports of EGR gas becomes possible. 

[0037] Moreover, although EGR gas flows three EGR— gas branching paths 19—1 of a spacer 5, 19—2, 
and 19-3 after passing along the common EGR-gas free passage mouth 15 of a gasket 6, since 
these three EGR-gas branching paths 19-1, 19-2, and 19-3 are made into the equal cross section 
and made into equal length, the equipartition to each cylinder of EGR gas is possible for them. 
[0038] The EGR-gas common free passage mouth 15 of a gasket 6 furthermore, the end face set 
section of three EGR-gas branching paths 19-1 of a spacer 5, 19-2, and 19-3 Since the front view 
******-like configuration is both formed as it meets nothing and mutually, the inflow to three EGR- 
gas branching paths 19-1, 19-2, and 19-3 from the set room 13 of the cylinder head 2 is guided to 
the EGR-gas common free passage mouth 15, and is performed smoothly. 

[0039] Although applied to the in-series 3 cylinder internal combustion engine, the exhaust air reflux 
equipment in this operation gestalt is not limited to this, but can be used suitable for the internal 
combustion engine which makes an in-series multi-cylinder internal combustion engine and this in- 
series multi-cylinder internal combustion engine 2 train V type, and has them. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the partial elevation of the internal combustion engine with which the exhaust air 
reflux equipment in 1 operation gestalt of invention indicated by the claim 1 of this application is 
applied. 

[Drawing 2] It is the important section enlarged view of drawing 1 . 

[ Drawing 3] It is the outline plan which removed and looked at the cylinder cylinder-head cover of 
the internal combustion engine of drawing 1 . 

[ Drawin g 4] It is the side elevation which looked at the connection side by the side of the inlet 
manifold of the cylinder head of the internal combustion engine of drawing 1 at the front. 
[Drawing 5] It is the front view of the gasket seen from [ of drawing 3 ] A. 
[Drawing 6] It is the front view of the spacer seen from [ of drawing 3 ] A. 
[Drawing 7] It is the rear-face view of the spacer of drawing 6 

[Drawing 8] They are drawing 6 and the VIII-VIII line view expanded sectional view of drawing 7 . 
[Description of Notations] 

1 [ — A connection side, 3 — Inlet manifold, ] — An internal combustion engine, 2 — The cylinder 
head and 2a 3-1, 3-2, 3-3 [ — Spacer, ] — An inhalation-of-air path, 4 — A common flange, 5 6 [ - 

- The flange for throttle body anchoring, ] — A gasket, 7 — A surge tank, 8 8a — anchoring side, 9 

— A EGR-gas inhalation path and 9a — Upstream circulation space, 9b — A downstream 
circulation space, 10-1, 10-2, 10-3 — EGR-gas regurgitation path, 11 [ — Set room, ] — An EGR 
valve, 12-1, 12-2, 12-3 — An exhaust air port, 13 14-1, 14-2, 14-3 — It is a free passage mouth 
and 15 the 1st gaseous mixture. — EGR-gas common free passage mouth, 16-1, 16-2, 16-3 [ — It 
is a free passage mouth, 19-1, 19-2, and 19-3 the 2nd gaseous mixture. / — A EGR-gas branching 
path, 20-1, 20-2, 20-3 / — Inhalation port. ] — A EGR-gas branching free passage mouth, 17 — A 
bead, 18-1, 18-2, 18-3 



[Translation done.] 
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